Background-Glutamine (Gln) may become conditionally indispensable during critical illness. The short-term metabolic effects of enteral versus parenteral Gln supplementation are unknown in this clinical setting.
Introduction
Catabolic states are associated with high levels of oxidative stress, body protein wasting, antioxidant depletion, impaired intestinal barrier function and immuno-suppression [1, 2] . Glutamine (Gln) is the most abundant free amino acid in the body [3] . It serves as a major metabolic fuel for rapidly dividing intestinal epithelial cells and lymphocytes and is a precursor for the biosynthesis of glutathione (GSH), one of the major antioxidants in the body [4, 5] . During critical illness, Gln may become conditionally indispensable as evidenced by the fall in plasma and tissue concentration apparently as a result of Gln utilization exceeding endogenous production [5] [6] [7] . Previous studies suggest that improved plasma Gln concentrations may be beneficial for patients with critical illnesses to improve GSH biosynthesis in tissues [8] , nitrogen balance [9] , immune function [10] [11] [12] , intestinal permeability [13] and the incidence of hospital-acquired infection [9, 11] .
Gln at doses up to 40 g/day is known to be safe when administered with enteral or parenteral nutrition (EN or PN, respectively) [7] [8] [9] 13] ; however, it is unclear which route of delivery is superior. There is evidence suggesting that Gln supplementation in PN may be superior to the enteral route in terms of clinical outcomes [11] and repletion of plasma Gln [12] . However, in critically ill patients possessing active intestinal function and receiving EN, whether Gln should be given enterally or parenterally is not clear as data comparing the metabolic effects of intravenous Gln versus enteral Gln in critically ill patients are lacking [14] [15] . Therefore, the purposes of this study were to compare metabolic effects of alanyl-Gln given by enteral and parenteral routes versus an unsupplemented control group and to obtain initial data on the potential effects of route of Gln administration. We hypothesized that parenteral administration of alanyl-Gln dipeptide (AG) would result in higher blood concentrations of Gln and would therefore be associated with superior effects on antioxidant status, immune function and nitrogen balance in adult critically ill patients requiring tube feeding.
Patients and methods

Study subjects
This randomized, double-blind, placebo-controlled study was conducted at Emory University Hospital (EUH), Atlanta, GA. This study was approved by the Institutional Review Board of Emory University and the GCRC Scientific Advisory Committee. Study subjects requiring non-elemental tube feeding for at least 8 days were identified by the Nutrition and Metabolic Support Service (NMSS) of EUH, who were consulted on all patients receiving enteral tube feeding at EUH. Additional inclusion criteria included subjects whom were between 18 and 90 years of age and had functional access for enteral tube feeding and central venous access for administration of the test amino acid solutions. Subjects were excluded from analysis in this metabolic study if the subject had any of the following conditions before study entry or developed it during the study period: (1) active uncontrolled infection, (2) uncontrolled congestive heart failure, (3) significant hepatic dysfunction (defined as total bilirubin > 5.0 mg/dl), (4) significant renal dysfunction (demonstrated as clinical/biochemical evidence of evolving acute renal failure or requirement for dialysis therapy), (5) severe metabolic acidosis (venous pH < 7.2), (6) hemodynamic instability (defined as currently requiring two or more vasopressor agents to maintain adequate blood pressure), (7) active GI bleeding or gastric outlet obstruction, (8) history of small intestinal or gastric resection, (9) an operation anticipated or occurred during the 8 day period after study entry; (10) requirement of PN support in addition to enteral feeds; and (11) the subject consumed more than 30% of their caloric and protein goals orally for two consecutive days. Informed consent was obtained from all subjects or their legally authorized representative.
Study procedures
Eligible subjects were assigned by the EUH research pharmacist in a double-blind, block randomization format (generated by the GCRC research statistician) to one of three study groups: control, intravenous Ala-glutamine (IV-AG) and enteral Ala-glutamine (EN-AG) on the basis of APACHE II score at study entry ( Figure 1 ). During the 8-day study period, all subjects received standard polymeric tube feeds (Nutren 1.0 ® , Ross-Abbot, Columbia, OH) plus intravenous (i.v.) or enteral Gln dipeptide supplementation or placebo. Subjects in the IV-AG group received a continuous 24-hour central venous infusion of 20% L-Ala-L-Gln dipeptide (Dipeptamin ® ; Fresenius-Kabi, Bad Homberg, Germany) at 0.5 g/kg/day and no additives to the tube feedings. Subjects in the EN-AG group received i.v. normal saline (placebo) plus enteral Ala-Gln powder (Fresenius-Kabi) mixed in the daily tube feedings by the GCRC nutritionist at a daily dose of 0.5 g/kg/day. The control subjects were given intravenous 15% Clinisol ® (Baxter, Deerfield, IL) at 0.5 g/kg/day and no additives to the tube feedings. The masked intravenous test solutions were prepared and delivered by the EUH IV pharmacy to the clinical unit. The study enteral feedings were prepared by the GCRC research nutritionist according to the randomization code provided by the research pharmacist and delivered to the clinical unit daily. The study subjects and all other research and clinical personnel were blinded to the randomization.
The tube feeding rate in all subjects was calculated to provide energy at 27 kcal/kg/day as Nutren 1.0 ® . The goal of protein/amino acid provision was targeted at 1.7 g/kg/day (1.2 g/kg/ day from the base tube feeding formulation and additional 0.5 g/kg/day from the study amino acid solution). The goal dose of enteral feeds was achieved over a 48 hour period as tolerated. If subjects advanced to consume oral diet, the amount of caloric and protein from oral liquids and foods was recorded (done by NMSS stuff). Subjects who were able to consume more than 30% of their caloric and protein goals via oral diet for two consecutive days were dropped from the study.
Subjects were followed for 9 days; routine serum and plasma laboratory tests were obtained, when necessary, for standard clinical monitoring. At baseline and again at day 9, plasma concentrations of Gln, glutamate (Glu), alanine (Ala), GSH, vitamin C, α-tocopherol, γtocopherol, zinc, malondialdehyde (MDA; an index of oxidative stress via lipid peroxidation), glutathione peroxidase (GSHPX), total lymphocyte counts and lymphocyte subsets were measured as was intestinal barrier function to oral lactulose/mannitol. Serum concentrations of insulin-growth factor-1 (IGF-1) and IGF-binding protein-3 (IGF-BP3) were measured as mediators of the action of IGF-1, a major anabolic hormone which is decreased during catabolic illness [16] . A 3-day nitrogen balance study was performed between study days 6 to day 8. Baseline serum C-reactive protein (CRP) concentration was determined as an index of the systemic inflammatory response. Blood samples were saved on ice prior to centrifugation at 3,000 rpm and 4°C for 15 min and stored at −80°C until analysis. Plasma for GSH determination was obtained using heparinized syringes and processed as outlined below.
Blood concentrations of amino acids, IGF-1 and IGF-BP3
At baseline and day 9, morning (0900-1100 hr) venous blood samples were obtained for plasma and serum measures. Plasma Gln, Glu and Ala concentrations were determined by ion exchange chromatography using an amino acid analyzer (Beckman, System 6300) in the Emory University Medical Genetics Core Laboratory, Atlanta, GA. Serum concentrations of IGF-1 and IGF-BP3 were determined using a standard radioimmunoassay kit at the Emory Yerkes National Primate Research Center Core Laboratory.
Indices of antioxidant capacity
Plasma concentrations of GSHPX [17] and MDA [18] were determined enzymatically. Vitamin C concentrations were determined by high performance liquid chromatography (HPLC) [19] . Plasma αand γ-tocopherol concentrations were measured via reversed-phase HPLC [20] . Plasma zinc concentrations were determined by atomic absorption spectroscopy [21] . The former antioxidant measures were performed in the Antioxidants Research Laboratory of the Jen Meyer USDA Human Nutrition Research Center on Aging (by JBB).
Peripheral lymphocytes and lymphocyte subsets
Plasma was obtained on day 1 and day 9 for total lymphocyte counts (by Coulter counting).
Counts of lymphocyte subset counts, including total T-lymphocyte (CD-3), T-helper (CD-4),
and T-suppressor (CD-8) cell number were determined by flow cytometry analysis in the Hematology Laboratory of the EUH Department of Pathology.
Determination of plasma GSH concentrations
Plasma GSH concentrations were determined via HPLC following iodoacetic acid and dansyl chloride derivatization as previously described in detail by Jones et al [22] .
Intestinal permeability
Previous studies indicate the safety and usefulness of the lactulose/mannitol intestinal permeability test to assess gut function in hospitalized patients [23, 24] . In this study, 10 grams of lactulose and 5 grams mannitol were mixed in 200 ml distilled water. The sugar solution was instilled via the feeding tube over 5 minutes and subject's urine samples were collected for the subsequent 5 hours. The urinary excretion of lactulose and mannitol were determined using HPLC by Dr. John Meddings (University of Alberta) and the ratio of urinary lactulose and mannitol concentration calculated as the index of intestinal permeability [23, 24] .
Nitrogen balance
In order to determine potentially differential effects of parenteral and enteral Gln on wholebody protein metabolism, a three-day nitrogen balance study was conducted from day 6 to day 9. Subjects had three consecutive 24-hour urine samples collected from the morning of day 6 until the morning of day 9. Urinary concentrations of nitrogen, corrected for creatinine, were determined by chemiluminescence (Antek, Inc.) in the GCRC Core Laboratory. Estimated nitrogen balance was calculated as the difference between total nitrogen intake and total nitrogen output in urine. Nitrogen intake was calculated from the nitrogen provided in the actual measured intake of daily tube feeds for each subject, plus the nitrogen delivered via the intravenous control or alanyl-Gln solutions (IV AG group) or via enteral alanyl-Gln in the EN AG group. A correction factor of 3 g nitrogen/day was used in all subjects as an estimate of stool and insensible nitrogen losses. The 3-day cumulative nitrogen balance data was used to calculate the mean daily nitrogen balance for each individual.
Serial illness severity scoring
We used the Sequential Organ Failure Assessment (SOFA) score at baseline and day 9 as the primary index of illness severity over time [25] .
Sample size determination
A power analysis using published data from catabolic adult patients receiving Gln-free or Glnsupplemented PN was carried our prior to study initiation to determine the sample size goal. The change in nitrogen balance (7, 9) and change in total lymphocyte counts (10), were used as primary endpoints. The analysis determined that 15 patients per group would provide 80% power to determine the minimal detectable difference of 0.7 g/d (19% change) in nitrogen balance and of 183 cells/μL in total lymphocyte count (55% change) between Glnsupplemented parenteral nutrition and standard nutrition.
Statistical analysis
Data are reported as mean ± SEM and were analyzed by the investigators (ML, KAE and TRZ). One-Sample Kolmogorov-Smirnov Test was used to examine the normality of each variable. One way analysis of variance (ANOVA) was used to compare values between the three treatment groups at baseline and on day 9. Paired sample t-tests were used to examine values from baseline to day 9. A Bonferroni adjustment (P=0.017) was used for the within group comparisons on change for the hypothesis-generating secondary outcomes.
Results
This study was initiated in September 1999. In May 2003, the study was terminated and the data analyzed because study drug was no longer available. Forty-four subjects were enrolled, but 12 of the subjects were discontinued from the study before the day 9 measurements (6 randomized to the control group, 3 to the IV AG group, and 3 to the EN-AG group. Reasons for subject drop-out were: 1) tube-feedings were no longer required or indicated (n=4), subject transferred to other hospital (n=5), development of acute renal failure (n=1), and hemodynamic instability (n=2). As a result, nine subjects were assigned to the control group, 11 to the IV AG group and 12 to the EN AG group.
Baseline characteristics of the 32 subjects who completed follow-up are summarized in Table  1 . There were no significant differences in demographics, blood glucose, creatinine and total bilirubin concentrations or illness severity scores among the three treatment groups (p > 0.05). There were no differences between study groups for 1) the number of patients on mechanical ventilation at study end (control 5 of 9; IV-AG 6 of 11 and EN-AG 9 of 12, respectively); 2) the mean change in SOFA score from entry until study end (control -2.3±0.7; IV-AG -2.7±0.7 and EN-AG -1.4±0.8, respectively; or 3) the mean day 9 blood glucose, serum creatinine and serum total bilirubin concentrations, respectively (not shown). There was a modest difference in the day 9 SOFA score between the IV-AG group and the EN-AG groups (control 2.9±0.8, IV-AG 2.2±0.6 and EN-AG 5.2±1.2; p=0.044). However, this difference was attributed to the values from one subject in the EN-AG group, whose SOFA score at entry was 12 and 14 on day 9, and who died 2 days after study completion. There were no other study subject deaths from the entry day until day 28 after entry.
Subjects in the three treatment groups received a similar amount of calories and protein from tube feedings during the 8-day metabolic study period ( Table 2 ). The actual delivered tube feeding kcal intake in all groups was about 70-75% of the initial kcal goal per kg/day, given well-known factors that led to temporary tube feeding discontinuation in ICU patients (e.g. GI intolerance, nil per os for diagnostic tests or therapeutic interventions etc.). The subjects in the IV AG group received the goal dose of AG (0.50 g/kg/day); however, the mean alanyl-Gln dose delivered in the EN AG group was less (0.32±0.02 g/kg/day, p<0.001 vs IV AG group), as AG was mixed daily into the enteral tube feeding administration bag ( Table 2) . Clinical outcomes (not endpoints of the study) and major conventional blood laboratory indices were also similar among the three groups during the study period ( Table 2 ). In addition, plasma ammonia (not shown) and serum CRP concentrations were similar between treatment groups (Table 1) .
At baseline, plasma Gln concentrations were low in all study subjects ( Figure 2 ) consistent with catabolic stress, compared with normal values of 550-800 μM [3] . After 8 days of treatment, plasma Gln concentrations were higher in IV AG group compared to the control and EN-AG groups, who did not receive intravenous Gln (Figure 2, p=0.039) . The plasma concentrations of Glu and Ala were within the normal ranges and were similar between the three groups at baseline (Glu: control: 97 ± 24, IV AG: 81 ± 25, EN AG: 83 ± 15 μM; Ala: control: 209 ± 30, IV-AG: 215 ± 20, EN AG: 223 ± 31 μM). The concentrations of Glu and Ala were not changed from baseline to day 9 (data not shown). IGF-1 concentrations were similar and below normal between groups at baseline and were unchanged at day 9 (not significant between groups). Compared with baseline values, subjects in the control group showed a minor increase in serum IGFBP-3 concentrations at day 9 (baseline 1005±190 verse day 9 1255±176 ng/mL; p=0.046), whereas values in the Gln groups were unchanged over time.
Plasma antioxidant indices in the three treatment groups were similar at baseline (Figure 3 ). The concentrations of MDA, vitamin C and GSH were unaltered with any of the three metabolic treatments at day 9. However, GSHPX concentrations were decreased in EN AG group at this timepoint (p=0.032). Enteral Ala-Gln was associated with improved plasma γ-tocopherol levels (p=0.019) and maintained γ-tocopherol levels at day 9 compared to baseline values (Figure 3 ). In contrast, in the control and IV AG groups, plasma γ-tocopherol levels were unchanged but plasma γ-tocopherol levels were decreased at day 9 compared to baseline (IV AG: p=0.024; control: p=0.011) (Figure 3 ). Zinc concentrations were significantly improved in control subjects (p= 0.049) and in subjects receiving intravenous AG (p=0.006).
The plasma lymphocyte profile data is summarized in Table 3 . On day 1, subjects in the IV AG group exhibited higher levels of total lymphocytes, CD-3 and CD-8 lymphocyte subsets versus the EN AG group. On day 9 total lymphocyte count number, CD-3, CD-4 and CD-8 lymphocyte counts were similar between groups and no change over time occurred within any of the three study groups. However, the mean total lymphocyte count did increase between days 1 and 9 by approximately 200 cells/μL in the EN AG group.
Intestinal barrier function estimated by the intestinal permeability to lactulose/mannitol was not changed from baseline to day 9. Compared with control group, neither intravenous nor enteral AG altered intestinal permeability during the 8-day supplementation period (data not shown). Negative nitrogen balance occurred in the subjects in the three treatment groups (control: −6.90 ± 1.75, IV AG: −6.42 ± 2.03 and EN AG: −5.33 ± 1.66 g/day, respectively). Although the subjects in the EN AG group showed a tendency for less net body nitrogen loss, this was not statistically significant versus the other groups. Thus, estimated nitrogen balance was unaltered by intravenous or enteral AG (p > 0.05) during the 3-day period of measurement in this short-term metabolic study.
Discussion
Little data are available comparing the metabolic effects of Gln when given by enteral versus parenteral routes (14, 26) . Also, metabolic results with enteral Gln administration have been inconsistent across studies (27, 28) . The current study is the first to directly compare whether intravenous AG was superior to enteral AG in terms of short-term metabolic endpoints in tubefed ICU patients. Consistent with previous findings [6, 11, 12] , we observed below-normal baseline plasma Gln concentrations in these critically ill patients. The plasma Gln concentrations were 30% higher compared to baseline values in individuals receiving intravenous AG compared to patients receiving enteral tube feeding supplemented with AG or control unsupplemented tube feeding a after 8-days of supplementation. This difference with regard to the IV AG and EN AG groups could possibly be explained by the different mean dose of AG between these supplemented groups. However, despite supplementation of tube feeds with Gln (0.32±0.02 g/kg/d), the plasma Gln concentration was unchanged in this group, possibly due to splanchnic bed Gln metabolism [29] . These data suggest that higher enteral doses of Gln are needed to increase plasma Gln concentrations in some ICU patients.
Several previous studies indicate that Gln supplemented parenteral nutrition improves nitrogen balance in catabolic patients [7, 9] , but no study, to our knowledge, has evaluated nitrogen balance with different routes of Gln administration versus a control group. Subjects in the current study exhibited marked negative nitrogen balance between study days 6-9. This net body nitrogen loss reflects the protein-catabolic nature of the underlying critical illnesses, as well as probable underfeeding as a function of actual metabolic needs for energy and protein in the study subjects. However, this level of enteral nutrition is typical of what is achieved in ICU settings. In this metabolic milieu, no differences in nitrogen balance between treatment groups occurred although the enteral AG group tended to have less nitrogen loss. Further, AG given by either route did not affect serum IGF-1 or IGF-BP3 levels, which mediate proteinanabolic processes in critical illness [16, 30] . Thus, an important finding of our study is that short-term (8-day) Gln dipeptide administration (0.33 to 0.5 g/kg/day) by either enteral or parenteral routes did not attenuate body nitrogen loss in these clinically well-matched, catabolic patients requiring tube feeding. A post-hoc power analysis (by KAE) shows that we were underpowered to detect a 4 g/day difference in nitrogen balance between groups, which would require 30 subjects per group. However, this pilot trial provides useful hypothesis-generating data for planning of subsequent studies of Gln supplementation in ICU patients.
Gln may increase immune cell number and/or improve immune cell function as this amino acid is utilized as a major fuel substrate by immune cells [5, 10, 11, 31, 32] . However, in the current study neither enteral nor parenteral alanyl-Gln supplementation given for 8 days altered circulating total lymphocyte cell number or total T-lymphocytes (CD-3), helper CD-4 cells or suppressor CD-8 cell number subsets. A post-hoc power calculation, based on the changes of total lymphocyte count we observed from day 1 to day 9, suggest a need for 20 patients per group to detect mean change differences between groups of 300 cells/μL (80% power, alpha =0.05). Ten patients per group ensure 75% power to detect mean change differences between groups of 400 cells/μl (80% power, alpha = 0.05). Therefore, this pilot trial had a reasonable chance of detecting a mean change difference of 400 cells/μL between the control group and IV AG group. It is possible that the lack of Gln effects on lymphocyte subsets were due to the immunosuppressive effects of the underlying illness and the short-term nature of the serial measurements, as adaptive immune functions such as changes in lymphocyte number likely take several weeks to develop. Data on long term enteral versus parenteral Gln effects on responses to systemic inflammation, such as circulating or tissue cytokines, would also be of interest [33] [34] .
Numerous animal studies and a few studies in catabolic patients have shown that enteral Gln improves gut barrier function as measured by bacterial translocation in animals [35] and gut permeability to sugar markers in humans [13] . In the current study, the lactulose/mannitol urinary excretion ratio was approximately twice as high as in a group of 10 healthy controls in our laboratory (not shown), but was unaffected by Gln dipeptide administration by either route.
Catabolic illnesses are commonly associated with oxidative stress and decreased antioxidant capacity [15, 21, [36] [37] [38] . Gln supplementation has been shown to improve tissue and blood GSH concentration in animal models of critical illness, possibly by serving as a precursor to glutamate, a constituent of the tripeptide GSH [35] . In this study, there were no differences in concentrations of plasma GSH, vitamin C or MDA (an index of lipid peroxidation) over time. Of interest, both the control and the IV AG groups exhibited an increase in plasma zinc levels compared to the EN AG group. Although little data on Gln-zinc nutritional interactions are available, one study showed that binary PN solutions containing glucose and amino acids significantly increased zinc uptake by fibroblasts in vitro [39] . Thus, it is possible that enteral versus parenteral Gln differentially affects zinc utilization by intestinal fibroblasts, as a possible mechanism for the differences in serum zinc levels observed between groups. Enterally administered Gln dipeptide was associated with significantly improved plasma α-tocopherol levels and maintained γ-tocopherol levels at day 9 compared to baseline. The mechanisms underlying this effect are unclear at this time. Of note, a recent study in rats showed that enteral Gln promote triglyceride absorption and lymphatic fat transport [40] , effects which theoretically may facilitate fat-soluble tocopherol absorption and represent a potential mechanism for this effect of enteral Gln.
Limitations of the current study design include the small sample size, 25% dropout rate and low power to detect potentially important between group differences in mean change in lymphocyte count or nitrogen balance differences. We designed this metabolic study to focus largely on changes in endpoints from baseline to day 9 and not on clinical outcomes. Nonetheless, the drop-out rate (represented by individuals whom did not complete day 9 measures) could introduce possible selection bias as an additional limitation. However, these pilot data provide important estimates of the standard deviation for the study outcomes (both within-and between-patient estimates of the standard deviation) for planning future studies. Other limitations include subject heterogeneity in terms of primary diagnosis, and the modestly lower dose of Gln received in the enteral versus parenteral Gln-supplemented groups. The blinded nature of the study prevented adjustment of enteral Gln dosing as a function of tube feeding tolerance during the course of the study. The inclusion of the control group allowed us to compare effects of both enteral and parenteral Gln supplementation against control subjects who did not receive any Gln supplementation. Because of the small sample size, we could not perform statistical analysis by grouping the patient population as a function of primary diagnosis. It is certainly possible that longer periods of Gln supplementation and endpoint determination are needed to detect metabolic (or clinical) effects of enteral versus parenteral Gln administration may be needed.
Conclusions
In this pilot study, intravenous alanyl-Gln appears to be superior to enteral alanyl-Gln administration as a method to increase systemic plasma Gln concentrations in catabolic ICU patients. Enteral Gln also appeared to maintain plasma αand γ-tocopherol levels in these individuals. Route of Gln administration otherwise did not appear to differentially effect antioxidant capacity or oxidative stress markers, T-lymphocyte subsets, intestinal permeability, IGF-1 levels or nitrogen balance. However, given the small sample size and the relatively lower dose of Gln provided enterally versus parenterally, this study should be considered hypothesis-generating to inform subsequent studies on the effects of route of Gln administration in critically ill patients.
Figure 1. Study design
Eligible medical and surgical ICU subjects were assigned in a double-blind, block randomization format to one of three isonitrogenous, isocaloric study groups; control (tube feeds + daily intravenous Gln-free amino acids), intravenous alanyl-Gln dipeptide (IV AG; tube feeds + daily intravenous Gln dipeptide) or enteral alanyl-Gln dipeptide (EN AG; tube feeds + daily enteral Gln dipeptide added to tube feeds). All patients received a standard polymeric tube feeding formula. Block randomization was based on APACHE II illness severity. Major endpoints were determined at baseline and again on study day 9 and nitrogen balance was estimated between study days 6 and 9.
Figure 2. Plasma glutamine concentrations
Plasma glutamine concentrations were higher in the IV AG group versus the control and EN-AG groups after 8 days of treatment. * p=0.039 versus baseline values.
Figure 3. Plasma indices of antioxidant capacity
Compared with the baseline values, plasma glutathione peroxidase GSHPX was decreased in the enteral alanyl-Gln group (panel a). However, enteral alanyl-Gln supplementation increased plasma α-tocopherol concentrations (panel d) and maintained plasma γ-tocopherol concentrations (panel e), compared to the other two study groups, in which no change in plasma α-tocopherol or a fall γ-tocopherol occurred. Plasma zinc concentrations were increased from baseline to day 9 in the control group and IV alanyl-Gln group, while no change was observed in the enteral AG group (panel f). Plasma GSH concentrations remained unchanged among the three treatment groups (panel g). * p=0.049; ** p=0.019; † p=0.011 versus baseline values. Table 3 Lymphocyte subsets at baseline and day 9 
